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that df the image-forming cone, (2) the light source to be
exactly focussed at the point of the specimen under observation,
i.e. perfect union at a point A of the rays of the illuminat-
ing pencil (Fig. 6), (3) the condenser to be free from spherical
difference of magnification, i.e. fulfilment of the sine condition.42
These ideals have led to the improvements recently suggested
by Siedentopf, Ignatowski, ancl Jentzsch.

IV. AXIAL ILLUMINATION WITH CENTRAL STOP BACK OF
THE OBJECTIVE.

In this case the axis of the illuminating cone of light and
that of the rays diffracted by the object are in the same
straight line, and not inclined at a great angle to one an-
other, as in the other methods. The direct illuminating rays
are stopped out either by a carefully centred stop behind the
objective, or by a method, suggested by Abb6,18 by which
a stop is formed by grinding flat and blackening a small
central portion of the curved surface of the front lens of the
objective. The portion ground away is exactly calculated to
suit the aperture of the illuminating objective (condenser).
This method obviates difficulties of centring and prevents
decentring, while at the same time the objective may be used
for observation in the ordinary way without dark-ground
illumination. The difficulty which has thrown this method of
dark-ground illumination into disuse, is that the central screen
changes destructively the distribution of the brightness in
the diffraction fringes, as pointed out by Siedentopf45 and
Jentzsch.44

3. LIMITATIONS OF THE ULTRAMICROSCOPK.

Lord Rayleigh40 has shown that the intensity of the
light diffused from a particle, small in all dimensions in com-
parison with a wave-length of light, varies directly as the
quantity

where p and // are the indices of refraction of the medium
and the particle respectively.    On account of this factor one